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Inductionless $\bm{i}duction[3]$ , .
, , ( [6]






, 2 , 3 , 4 , 5
. 6 , 7 .
2
[2] . $[1],[6],[8]$ .
21. ( )
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2. $\tau_{0},$ $\cdots\tau_{n}\in ST(B)\Rightarrow\tau_{1}\cross\cdots\cross\tau_{n}arrow\tau_{0}\in ST(B)$
, , , $ST(B)$ $ST$ .
$\tau$ ( ) $\Sigma^{\tau},$ $V^{\tau}$ . $\Sigma$ $V$ ,
$\Sigma=\bigcup_{\in rST}\Sigma^{\tau},$ $V= \bigcup_{\tau\in ST}V^{\tau}$
. $\tau\in ST$ $V^{\tau}$ .
22. ( )
$\Sigma,$ $V$ , $\tau$ $T_{ST}(\Sigma, V)^{\tau}$ 1,2 .
1. $\sum^{r}\cup V^{r}\subseteq T_{ST}(\sum, V)^{T}$
2. $s \in T_{ST}(\sum, V)^{\tau_{1}\cross\cdots X\tau_{\hslash}arrow\tau}$ $\forall i\in\{1, \cdots n\},$ $t_{i} \in T_{ST}(\sum. V)^{r_{l}}\Rightarrow(8t_{1}\cdots t_{n})\in Ts\tau(\sum, V)^{\mathcal{T}}$
. $\tau$ $s\in Ts\tau(\Sigma, V)^{\tau}$ $s^{\tau}$ .
$Ts\tau(\Sigma, V)$ $Ts\tau(\Sigma, V)^{r}$ , $\Sigma,$ $V$ $Tsr(\Sigma, V)$
$\tau\in ST$
$\tau$ . $t$ head$(t)$ . (1) $t\in\Sigma\cup V$
, head$(t)=t$ . (2) $t=(st_{1}\cdots t_{n})$ , head$(t)=head(s)$ . $t$
$V(t)$ .
$\sigma$ : $Varrow Ts\tau$ , :(1) $Dom(\sigma)=\{x|\sigma(x)\neq x\}$ , (2)
$x\in Dom(\sigma)$ , $x$ $\sigma(x)$ . $\sigma$ $T_{ST}(\Sigma, V)$
$\sigma$ . $\sigma(t)$ $t\sigma$ . . $\sigma:Varrow Tsr(\Sigma, \emptyset)$ .




$\langle l, r\rangleFhl,$ $r$ , . $\langle l,r\rangle$
$lhl\approx r$ . $B$ , $\Sigma$ . $E$ 3
$\mathcal{E}=(B,$ $\Sigma,$ $E\rangle$ .
$\mathcal{R}=\langle B, \Sigma,R\rangle$ $arrow \mathcal{R}$ $(\Sigma, V)$
$:(1)$ $larrow r\in R$. $\sigma$ $l\sigmaarrow_{\mathcal{R}}r\sigma(2)$ So $\cdots s_{n}$
, $Sarrow_{\mathcal{R}}t$ $(s_{0}\cdots\grave{s}\cdots s_{n})arrow \mathcal{R}(s_{0}\cdots t\cdots s_{n})$
$\mathcal{E}$ , $\equiv\epsilon$ . $\mathcal{E}$ .
23.
$B$ (arity) $Ar(B)$ .
1. $B\subseteq Ar(B)$
2. $n\geq 1,a0,$ $a_{1},$ $\cdots a_{\hslash}\in Ar(B)\Rightarrow\langle a_{1}, a_{2}, \cdots a_{0}\rangle\in Ar(B)$
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$ar:ST(B)arrow Ar(B)$ .




1. $\Theta(\Sigma)=\Sigma\cup\{\copyright_{a}|a\in Ar(B)\backslash B\}$
( $\Theta(\Sigma)$ )
sort$(f)=\{\begin{array}{ll}ar(\tau) if f\in\Sigma^{\tau}\langle a_{1}\cdots a_{\mathfrak{n}}a_{0}\rangle xa_{1}x\cdots xa_{n}arrow a_{0} if f=@_{ta_{1}\cdots a_{n}ao\rangle}\end{array}$
2. 6 $(t)=\{\begin{array}{ll}t if t\in\Sigma\cup V@_{ar(\tau)}(\Theta(s), \Theta(t_{1}), \cdots \Theta(t_{n})) if t=(s^{\tau}t_{1}\cdots t_{\mathfrak{n}})\end{array}$
S. $\Theta(E)=\{\Theta(l)\approx\Theta(r)|l\approx r\in E\}$
4. $\Theta((B, \Sigma,E\rangle)=\langle Ar(B), \Theta(\Sigma), \Theta(E)\rangle$
$l-r$ , sort$(l)=sort(r)$ $V(l)\supseteq V(r)$ $l\not\in V$
$(l,r)$ .
$arrow$ ($0$ ) \rightarrow *\epsilon . $t_{1}$ $t_{1}arrow t_{2}$
$t_{1}$ .
. $\mathcal{R}$ $(arrow*$ . $arrow’)\subseteq(arrow s$ . $arrow^{*})$






$\mathcal{E}$ , $\mathcal{E}$ Bool , Bool
True False .
32. ( )
$\mathcal{E}$ 1 $r$ , Bool




$\mathcal{E}$ , $True\not\equiv\epsilon False$ , $\mathcal{E}$
, Bool $t$ $t\equiv\epsilon^{True}$ $t\equiv\epsilon False$ .
3.4. ( )
$\mathcal{E}$ 2 .
1. $\mathcal{E}$ , $\mathcal{E}\cup\{l\approx r\}$ , $l\cong\epsilon r$ .
2. $\mathcal{E}$ , $\mathcal{E}$ , $l\not\cong\epsilon^{r}$ .
. ( 1)
$C[l\sigma]\equiv\epsilon$ True $C[l\sigma]\equiv e$ False . $C[l\sigma]\equiv\epsilon$ True ,
$C[r\sigma]\equiv\epsilon$ False , $C[l\sigma]\equiv\epsilon\cup\{t\approx r\}C[r\sigma]$ ,
$True\equiv\epsilon\cup\{t\approx r\}$ False. .
$C[l\sigma]\equiv\epsilon$ False .
. ( 2)
. $True\equiv g\cup\{l\approx r\}$ False , $t_{1},$ $\cdots t_{k}$ ,
.
$Truerightarrow_{\mathcal{E}\cup\{l\approx r\}}t_{1}rightarrow \mathcal{E}\cup\{l\approx r\}$ $rightarrow_{\mathcal{E}\cup\{l\approx r\}}t_{k}rightarrow\epsilon\cup\{t\approx r\}$ False
, $t_{1},$ $\cdots t_{k}$
, $t\sigma_{1},$ $\cdots t\sigma_{k}$ $\sigma$ ,
$Truerightarrow_{\mathcal{E}\cup\{l\approx r\}}t\sigma_{1}rightarrow \mathcal{E}\cup\{l\approx r\}$ $rightarrow_{\mathcal{E}\cup\{l\approx r\}}t\sigma_{k}rightarrow\epsilon\cup\{l\approx r\}$ False (1)
.
(1) $\equiv e=rightarrow\epsilon*$ ,
True$(rightarrow\{l\approx r\}\cuprightarrow_{\mathcal{E}})^{*}False$
.
$C[l\sigma’]rightarrow_{\iota\approx r}C[r\sigma’]$ , $C[l\sigma’]\equiv {}_{\mathcal{E}}C[r\sigma’]$ , (1)







$\mathcal{E}$ $\mathcal{R}$ $(\equiv e=rightarrow_{\mathcal{R}}^{*})$
. $\mathcal{R}$ .
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$\bullet$ True False $\mathcal{R}$ .
. True False $\mathcal{R}$ , $\mathcal{R}$ , $Truerightarrow^{*}\mathcal{R}$ False





$\mathcal{E}$ , $\mathcal{E}$ Bool ,
True False .
42. ( )
$\mathcal{E}$ $l$ $r$ , Bool
$C$ $\sigma$ $C[l\sigma]\equiv\epsilon C[r\sigma]$ , $l\underline{\simeq}_{\mathcal{E}}r$ .
24 $\Theta$ , ,




$\mathcal{E}$ $l\approx r$ . $\Theta$
, $\mathcal{E}’=\Theta(\mathcal{E}),l’=\Theta(l),r’=\Theta(r)$ . $\mathcal{R}’’$
$\equiv \mathcal{E}’\cup\{t’\approx r’\}=rightarrow^{*}\mathcal{R}’’$ . , 2 $l\cong\epsilon\prime r$ .. $\mathcal{R}’’$ .. True $Fal\epsilon e$ $\mathcal{R}’’$ .








1. $\mathcal{E}$ $\Theta$ , $\mathcal{E}’$ .
2. $\mathcal{E}’$ . $\mathcal{E}’$ .
3. , True False Yes .





$O$ , $\Sigma$ , $E$ .
$O=$ { $Nat$, List, Bool}
$\Sigma=$ { $0$ : $Nat$ ,
$s$ : $Natarrow Nat$,
True : Bool,
False : Bool,
isNull : $Listarrow Bool$ ,
$[]$ : List,
:: : Nat $xListarrow List$,
\mbox{\boldmath $\tau$} l)p : $(Natarrow Nat)arrow(Listarrow List)$ ,
$0$ : $(Natarrow Nat)x(Natarrow Nat)arrow(Natarrow Nat)$ ,. :(List $arrow$ List) $x(Listarrow List)arrow(Li\epsilon tarrow List)$}
$E=$ { (map $F$) $[]$ $[]$ ,
(\pi $pF$) $(x::x)$ $(Fx)$ :: $((mapF)x)$ ,
$(FoG)x$ $\approx$ $F(Gx)$ ,
(X $\bullet Y$) $\approx$ $X$ ($Y$ as)}
$\mathcal{E}=\langle O, \Sigma, E\rangle$ , $e=rmp(FoG)\approx(mapF)\bullet$ (maP $G$)
, $e$ $\mathcal{E}$ .
$E^{l}=E\cup\{e\},$ $\mathcal{E}’=(O,$ $\Sigma,$ $E’\rangle$ , $\mathcal{E}’$
. ( . . , Nat N. $L;st$
$L$ , Bool $B$ . $Xarrow X$ $X^{2}$ ,
$XxXarrow X$ $X^{3}$ . , @
. )
$Ar(O)$ $=$ $\{ N , B , L N^{2} L^{2} , LB NLL, N^{2}L^{2} , (N^{2})^{3}, (L^{2})^{3}\}$
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$\Theta(\Sigma)=$ { $0$ : $N$ ,
8 : $N^{2}$ ,
True : $B$ ,
False : $B$ ,
isNull : $LB$ ,
$[]$ : $L$ ,
:; : $NLL$ ,
\pi $p$ : $N^{2}L^{2}$ ,
$0$ : $(N^{2})^{3}$ ,. : $(L^{2})^{3}$ ,
$\copyright_{m1}$ : $N^{2}L^{2}xN^{2}arrow L^{2}$ ,
$\copyright_{m2}$ . $L^{2}xLarrow L$ ,
@:: : NLL $xNxLarrow L$ ,
$\copyright_{LB}$ : $LBxLarrow B$ ,
$@_{N^{2}}$ : $N^{2}xNarrow N$ ,
@ : $(N^{2})^{3}xN^{2}xN^{2}arrow N^{2}$ ,
@. : $(L^{2})^{S}xL^{2}xL^{2}arrow L^{2}$ }
$\Theta(E’)=$ { $\copyright_{m2}$ ($@_{m1}$ (map, $F$), $[]$ ) $[]$ , (1)
$\copyright_{m2}$ ($@_{m1}$ (map, $F$), @:;(::, $x,\alpha)$ ) @::(::, $@_{N^{2}}(F,x),$ $\copyright_{m2}(@_{m1}$ (map, $F$), oe)), (2)
$@_{N^{2}}$ (@ $(0,$ $F,$ $G),x$) $\copyright_{N^{2}}(F, @_{N^{2}}(G,x))$ , (3)
$\copyright_{m2}$ (@.($\bullet$ , $X,$ $Y)$ , as) $@_{m2}(X, @_{m2}(Y, oe))$ (4)




$\copyright_{m1}$ $>@$. $>@\circ>@_{m2}>@_{::}>\copyright_{LB}>@_{N^{2}}>map>$ . $>0>;;>$ $[]>isNull>s>0>True>$
False




$R=$ { $\copyright_{m2}$ ($\copyright_{m1}$ (map, $F),$ $[]$ ) $arrow$ $[]$ ,
$@_{m2}$ ($@_{m1}$ (map, $F$), @::(::, $x$ , as)) $arrow$ @::(::, $@_{N^{2}}(F,x),$ $@_{m2}(@_{m1}$ (map, $F$), oe)),
$@_{N^{2}}(@_{O}(\circ, F,G),x)$ $arrow$ $@_{N^{2}}(F, @_{N^{a}}(G, x))$ ,
$@_{m2}(@.(\bullet,X,Y),\alpha)$ $arrow$ $@_{m2}(X, \copyright_{m2}(Y,\varpi))$ ,
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